This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Page 1 of 1 



(Wir:r it r i ••■oimitrt 
iwvr u.wtn ifi.i.r 11 ii (V. :i.*. n.*. 




C T T' O 

f '.j mj im.'. :i I k^rfM.ri rn ir. i. 
Pnmifiriv Civrtr.f 



(a) Lbfc, Daniel, CA 
03) LEE, Daniel, CA 
01) IntCL'EUB 31/06 

(.54) umcom iiua ticijr mo nuts 

(M) BLOW-OUT PREVENTER 



<i2)<i9>«A) Brevet-Patent 
<iJH2JKQ 2,216,456 

(32) 1997/09/25 
2000/1 2/1 1 



100, 



104 




(57J L'iuiYulicHi i\ CljilC u uu Wrx. obliunkiii lis juilU 
frfilyvalcnt £qnip£ iTtan rd<»rvair ?f.wp1c ACtionn6 
jiydmiJiquwcicsit el cf'uci£iiHi>xi > .(l<M»fk\iL«LiT!ip' ucCLuzicur«v 
nii5c\niqncM6ni rnsMllfcft dans ecvrpj; unique^ ct 
rxcirpnxif im minimum cl'twpuc* wrlkid. Lc Hue 
iVhlnifltntr depuitoerf ormtpi pciur ftrcitfrliaScn pr&qsncc 
ou en J'tibowite Jc ttmlwrid cenmcur. J<r* lijL** cfepuEnpngic 
on 1m e^hlcx dm* ktfcUidc puilfc 



<57j The Ltiv(si(luei piiHicfcs u vtwuliJc blow-iui( 
preventer having a liydrMilicnllv activAfcri hinder and r. 
mwiiimiuitty oy«ul«l v»l of iimus mount* d rci u tfmjde 
>*if)y A tu:cN|Ty ina a mm imam <if vertical Jipucc^nrthcinp, 
«d<iptw< la ur;a<(i(r whdjKX oj iiol tiicar is rsquipmarf 
5fluih sq f/nmp rc*U or Celtic* in the well heftd. 



1*1 



InriutfrieOinBriA trrXisfry n»nflriB 



http://patentsl.ic.gc.ca/cache/gif/02216456cov.afp. 1 .s0.25.r0.gif 



3/29/2004 



-age .. o! 



This invention relates to blow-out preventers, Kore 
specifically, it relates to an improved design for blow-out 
preventers useful in oil well production facilities and 
capable of providing varied and effective protection while 
5 occupying a Minimum of veil head space* 

one of the primary concerns in oil veil production 
is the possibility that Si well will, under certain 
circumstances, begin to flow at high rates and high pressure 
and become uncontrollable, The result may be at least large 
0 toxic spillage or at worst the danger of explosion and fire. 

For this reason it has long been desirable, as well 
as mandatory , that safety devices ba employed which will 
prevent this sort of accident* Devices of this nature are 
referred to as blow-out preventers (or soma times Bopa) and are 
L5 designed to shut off the production lines of an oil well or 
gas well at the well head in the event that the well begins to 
flow out of control. 

Because some wells flow freely under their own 
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pressure, while other wells are required to be pumped, blow- 
out preventers must be capable of activating under either one 
or both of the foregoing situations, that is with or without 
pump rods, wire lines or tubing in the well head. 
5 Historically p various types of BOPe have provided 

means for shutting off the flow at the well head. some 
provide rams, either hydraulic or manual, capable of cutting 
off rode, wire or tubing. Soma provide rams which are capable 
Of enclosing any well head equipment such as rods or wire or 
10 tubing* Some provide flexible elastomeric members capable of 
adjusting to the shape of any obstructions which may be in the 
production line and thus forming a seal* 

In the case of drilling walls large highly powerful 
BOPS are used which are capable of shearing drill pipe but the 
15 present invention is directed primarily to the production 
wells. 

Although a variety of existing devices, have previously 
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been disclosed and are generally available, few, if any, 
provide a variety of functions capable of reacting to 
different situations depending on whether or not there ie any 
pumping equipment in the well or not, and what sort of 
5 obstruction might be in place. 

Furthermore, although it is possible bo connect 
different types of blow-out preventers together in sequence, 
auch an arrangement generally result* in a very large well 
head facility and requires that workers reach some of the 
10 equipment using ladders or other elevated facilities that 
present additional hazards and workers' compensation problems* 
It is therefore one of the purposes of the present 
invention to provide a blow-out preventer which is capable of 
responding in an effective way to a variety of conditions in 
15 the well head. 

It is also a purpose of this invention to provide a 
blow-out preventer which is also compact and dees not 



http://patentsljc.gcxa/cache/gi^02216456dis.afp.3.s0.25.r0.gif 



TA Dlllft4Sft I997-D9-1S 



complicate the ability of workers to work on the well head 
equipment. 

These features and other advantages are provided by 
the present invention in which a blow-out preventer comprises 

5 a body having a central bore, adapted to receive puap rods, 
cables, or fluid flow; a cylindrical chamber formed in said 
body concentric with said central bore and housing a bladder 
capable of compression to Seal said central bore; a chamber 
surrounding said bladder to accommodate hydraulic fluid to 

D activate said bladder; and a source of hydraulic pressure to 
said chamber. The body also has a pair of perpendicular 
cylinders formed in said body and a pair of rams mounted to 
move axial ly therein from an open position outside of the 
perimeter of said central bore to a closed position 

5 intersecting eaid central bore? and means to activate said 
rams. 

The blower preventer may also include a tee-flow 
- 4 - 
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channel to allow well head fluids to be discharged. The rams 
tray be provided with different f acee to permit sealing against 
cables or pump rode, or alternatively, against each other if 
no equipment is in the central bore* 

In the preferred embodiment the rams are provided 
with threaded activating screws which may be operated manually 
to close the rams and a source of hydraulic pressure is 
provided to activate the bladder. 

Ideally, the blow-out preventer is capable of 
iO mounting to a well head and has means for fitting a stuffing 
box to the top end thereof* 

These featured Wiay ba better understood by a 
description of one embodiment of the invention with reference 
to the attached drawings in which: 
15 Figure 1 is a perspective cut away view of blow-out 

preventer constructed in accordance with the 
present invention? 
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Figure 2 ie a vertical cross-section of the 
invention illustrated in Figure 1; 

Figure 3 ic a horizontal cross-sect ion of the 
invention in Figure 1; 

5 

Figure 4a is a horizontal cross-section of a portion 

of the structure in Figure l; 
Figure 4b is a vertical cross-section of the portion 

in Figure 4a; 
Figure 4c is a perspective view of the part in 
10 Figure 4a; 

Figure 5 is a vertical elevation of the invention in 

Figure 2. 

In the illustrated embodiment the lower body portion 
2 has a flange 4 with bolt holes 6 capable of being mounted to 
15 the flange of a well head at the top of the production tubing 
Jby conventional means * 

The central bore 8 is designed to be aligned with 
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the production tubing and seal ring* in the groove 10 provide 
a fluid tight connection. 

A larger diameter chamber ia provided at 12 to 
create a receee of larger diameter than the central bore and 
5 is designed to house an elastomeric bladder 14 which will be 
discussed in greater detail later. 

The lower body portion has an external thread 16 by 
which is connected to a Corresponding fenale thread 18 on the 
lower end of the upper body portion 20 with fluid tight seals 
10 &a Shown at 22, 

The lower body portion also has a pair of valves 24 
and 26 each connected to a hydraulic channel 28 and 3 0 which 
lead to the chamber 12 behind the bladder 14* 

The bladder 14 constitutes a somewhat modified 
15 cylindrical ring made of a natural or polymer rubber or 
urethane so that it is semi-rigid but flexible under 
sufficiently large forces. The bladder is dimensioned to fit 
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snugly within the recess provided by the bore XZ and the end 
walls of the bore 32 and 34 where the ends of the ring of the 
bladder are held in place by retaining rings 36 and 38 which 
servo to prevent excessive distortion near the ends of the 

5 bladder. In addition, seals such as illustrated at 40, 
provide a seal to control any hydraulic fluid in the chamber 
between the bladder and the bore 12 « 

Ehe bladder 14 is provided with a series of 
Longitudinal grooves 15 which aid in allowing the bladder to 

10 collapse inwardly under hydraulic pressure in a regular 
symmetrical manner and allows the bladder to seal either 
against a cable or pump rod, or against itself in the event 
that there is no equipment in the central bore. 

Access, to this chamber by hydraulic fluid way be 

15 controlled by the manual valve handles 42 and 44 respectively, 
or may be activated by some remote control or automatic means 
interposed between the valves 24 and 26 and the source of 

- B - 
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hydraulic fluid pressure. 

Immed lately above the bladder chamber a pair of rams 
50 and 52 are mounted horizontally in the side wall* of the 
upper body 20. 

J The raws are designed to move in the cylindrical 

channels 34 by means of the threaded activators 56 which are 
manually operated by means of the handles 58* The threads 56 
are mounted in the retaining flanges so mounted to side wall 
of the upper body by means of the bolts 62 ♦ 

0 As illustrated the rama are withdrawn to leave the 

central bore unobstructed and are provided with seal rings 64 
to prevent escape of fluid from the central bore. The 
retaining flanges are likewise provided with seals 66 to 
provide a fluid tight enclosure. The face of the rams 7D are 

5 provided with semi -circular recesses {best seen in Figures 4 a 
and 4b) designed to surround pump rode, wire cable or tubing, 
depending on what equipment may be in use in the well head* 
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The top of the upper tody 20 is provided with a 

threaded bora 12 capable of connection to a male threaded 

production pipe and also provided with bolts 74 capable of 

fastening additional well head equipment with a seal ring at 
5 76 , if desired* In Figure 4a ram 50 is illustrated in 

horizontal cross-section with a recess groove SO to receive a 

seal ring and a sen i -circular recess 82 which receives a stiff 

rubber or plastic insert 84 in the groove 86 shown in Figure 

4b, The end of the threaded shaft 56 may be removably 
10 attached to the ram by means of an offset opening &B which is 

also illustrated in Figure 4c and is adapted to receive the 

flanged lug 90 as seen in Figure 2, 

It will r of course, be realized that the face of the 

ranis may be Modified depending on the equipment in the hole or 
15 may in fact be flat, in the event that they are to be used 

when there is no equipment in the central bore, so that they 

can close against each other* 

' - 10 - 
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In addition, the present invention provides for a 
"Clow tee 1 ' immediately afaqve the rams in a horizontal 
direction perpendicular to the axes of the movement of the 
rams, Hie bore 100 provides flow to lines 102 illustrated in 

5 Figure 5 which may be attached by means of the bolts 104 and 
sealed by an appropriate ring in the grooves 106 in a 
convention manner. Such a system* might be used where a 
stuffing box <108 in Figure 3) or other facilities are mounted 
to the top of the upper body of the BOP by means of bolts such 

10 as 74. 

Thus, by means of the present invention as 
Illustrated in the foregoing description, a versatile BOP is 
provided which may be bolted to a well head and will occupy 
very little vertical dimension so that the pump stroke may be 
15 maximized and part of the well head will not be difficult to 
reach by workers* In add it ion , the rams provide for a 
mechanically manually operated syetea to secure against 

- 11 - 
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polished rods, tubing, wire cabla, or whatever may be in the 
well head, or if appropriate, to seal tightly against each 
other and will substantially prevent the unregulated flow of 
fluid f rott the hols and prevent tubing or pump rods from being 
5 driven out of the well by bore pressure. At the same time 
the bladder may ba activated manually or automatically to 
Inflate the bladder and seal off the production line either 
around roda tubing or wire cable or to seal against itself in 
the event that there is nothing in the hole. 
10 It will, of course f be realized that the rams shown 

in the illustrated embodiment may be hydraulic&lly operated* 
It is also possible that a single ram could effect the same 
purpose. 

Therefore , by means of the present invention a small 
15 compact effective and versatile means of controlling oil and 
gas wells is provided, with two controlling methods in one 
piece of equipment without interfering with the production 

- 12 - 
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operation or causing excessive elevation of the equipment, and 
this compact design may result in allowing for an increased 
length of pump stroke and therefore more pumping efficiency. 
It will, of course, be realized that numerous 
fflodif ications and variations of the illustrated embodiment way 
be employed without departing from the inventive concept 
herein. 
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FIG.4B 




FIG.4C 
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FIG.5 
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CLAIMS: 

1» A blow-out preventer of the type used in oil 

production well© comprising : 

- a body, mountable to * well head, and having a central 
bar*; 

- said body having a cylindrical chamber axially concentric 
with said central bore *nd a cylindrical bladder mounted 
therein capable of deformation into said central bore; 

- & chamber surrounding said bladder to accommodate 
hydraulic fluid under pressure to activate said! bladder; 

- a source of hydraulic fluid pj-eseure and means to 
communicate same to said surrounding chamber; 

- control means to control communication of said hydraulic 
fluid to said surrounding chamber; 

- at least one perpendicular channel forced in said body 
and extending perpendicular from said central bore; 

- a ram mounted in each said perpendicular channel and 
movable between an open position outside of the perimeter of 
said central bore and a closed position intersecting said 
central bore? 

- and means to activate said rams. 

2. Apparatus as claimed in claim l in which said means 

to activate said rams include a manually operable threaded 
screw means. 
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3. Apparatus as claimad in claims 1 and a in which said 
hydraulic means is controlled automatically and means to 
communicate said hydraulic fluid pressure to said surrounding 
chamber is controlled automatically* 

4. Apparatus as claimed in claims l f 2 or 3 in which 
each of said rams has & face provided with interchangeable 
pieces adapted to conform to the shape o£ a cable or pump rod 
which may toe in the central bare. 

5. Apparatus ae claimed in claims i p 2 or 3 in which 
Bach of said rams has a face adapted to seal against each 
other ram face when no equipment is in the central bore, 

6. Apparatus as claimed in claims 1, Z or 3 including 
a flow- tee adapted to discharge well head fluid above 6a id 
bladder and said rams. 

7. Apparatus as claimed in claims 1, 2 or 3 including 
means for mounting a stuffing boa on the upper end of said 
body. 
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